DAVID ROSENBOOM '( composer-researchkr) David Rosenboom's training 

took place sin music, physics and computer science with private 

teachers 'and at the University of Illinois, where he was elected 

an Edmund J. James Scholar, and in multi-media and physiological 

psychology at New York University where he was also a Research 

Assistant in the Graduate Dept. of Experimental Psychology. He 

was active in the early developments of using computers in the 
intermedia arts and in development of electronic music synthesizers, 

He was a Rockefeller Fellow at the Center for Creative and 
Performing Arts in the State University of New York at Buffalo 

and later Artistic Coordinator of New York's Electric Circus and 

a Director of the Electric Ear Series in multi-media. He has 

performed and recorded widely as an instrumental, (violin, Viola, 

piano, trumpet, percussion, electronics), soloist and as conductor 
of major orchestras and with contemporary music groups and can be 

heard on RCA, MGM-Heliodore and Columbia redords, His compositions, 
for which he has held many commissions, have been performed widely 
on major festivals around the world and he has composed music 

for many feature films, television shows and commercials. In 

1969 he founded and became President of Neurona Company, an 
electronic R&D firm in New York which successfully developed and 
sold new techmiques for electronic music synthesis. He was the 
first Director of the Electronic Media Studios at York University 
(Toronto) where he composed new music and carried out research 

in computer methods used in psychophysical investigations of the 

arts. He has received many academic awards, lectured widely, 

and has published many musical compositions, articles on intermedia 
and scientific papers on computer applications, systems theory 

and bio-feedback techniques. His work is discussed in several 

books about new directions in the arts, computer science and brain 

research and has received generous press and TV coverage. He 

has frequently appeared to discuss and demonstrate his work on 

the Mike Douglas and David Frost Shows and has written, appeared 

in and composed music for special productions of the ABC, CBS, 

PBL, NET, Westinghouse, BBC, Canadian ETV and CTV networks. He 

has consulted to many educational institutions and corporations 

on electronics, computers, psychology and the arts, iz a member 

of an advisory committee of the American Association for the Advancement 
of Science on science and the arts, an education research consultant 
to the Board of Education of the City of New York, consultant 

and featured artist of the Intermedia Institute, Inc. of New York, 
featured artist of the New York State Council’ on the Arts’ Composer 
in Performance series and has consulted to Tonus, Inc. and Nippon 
Gakki Co., Tokyo. He is currently Assistant Professor, Faculty 

of Fine Arts, York University (Toronto) and Director of the 
aboratory of Experimental Aesthetics where his research efforts 

have resulted in new methods of relating brain activity to 
investigations of aesthetics, in several breakthroughs in the 
electronic technology involved and to the development of a new 
curriculum of studies in these areas, He is involved-inipreparations for 
several new recordings of new musical groups for release sometime 

next year and a new work to be premiered in Lincoln Center. He 

is listed in the new editions of Baker's Biographical Dictionary 

of Musicians and in Dutton's Dictionary of 20th Century Music, 

and js an Affátdate”Producer in+Torontd with: David-Lutas ASsociates, 
Thcy New. York; ä music, andnmedianpzodudtionraömpanys compuny. 

Born 9 September 1947, 


*Also, currently, Coordinator, Division of Interdisciplinary Studies. 
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BRAIN, From C1 


awaits performance. Rosen- 
boom is a visiting professor 


of electronic music at York 
University in Toronto. 

The idea for brain music 
zapped into Rosenboom’s 
head a year ago when he 
was told by his friend, Dr: 
Edgar E. (Ted) Coons, a pro- 
fessor of physiological psy- 
chology at New York Uni- 


versity, about the: work of 

36-year-old colleague, Dr. 
Lester Fehmi at the-Univer- 
sity of New York at Stoney- 
brook. In Les Fehmi's labo- 
ratory, nearly 200 people 
had by then been hooked up 
td an electroencephalograph 


(EEG) and. a computer. 


Some of the subjects had ac- 
tually been trained to alter 
Meir ‘brain wave patterns at 
will. 


The new. knowiedge: that 
humans «could actually alter 
basic brain wave patterns. on 


cue — or at-will — as 


tounded Rosenboom, who 
could hardly wait te'try:it 
himself. It took him: just 30 
minutes to get very good at 
it with minimal coaching 
from Dr. Fehmi. 

The human brain pro- 
duces billions of electrical 
pulses in the course of its 


er A f 8 Photos by Maggie Castelloe 
David Rosenboom with the equipment necessary for transforming brain 


waves into sound. 


daily job -of . running: the 
body and thinkisg thoughts. 


These charges radiate out in 


waves to the skin of the 
scalp, where they can be-de- 
tected: by an EEG like. an 
electro-cardiograph. “records 
heart action and other de- 
vices “monitor biological 
functions like ‘temperature, 
respiration, bleod pressure 
and the like. The brain pro- 


(at are now - classified: 


Each makes’ its pectiliar 
kind of squiggle on EEG 
graph paper, or on an oscil- 
loscope sereen. _ 
The delta waves — slow, 
rolling, low: in. ter ~ 
come at four cycles per sec- 


death. Delta waves are asso- 
ciated with the objective 
state of deép sleep. Theta 
waves, from five to eight cy- 
cles per second, are asso- 
ciated with stillness, reverie, 
wakeful dreaminess. 


Alpha waves,- from eight 
| to 13 cycles per. second,.are 
associated’ with ‘a relaxed, 
| sensitive, intensely creative 
objective - state such as-art- 
ists, musicians -añd athletes 
say they experience when 


and A 


peak. Beta waves, from: 13 
cycles. on up to. 
above, are 


activity, with some forms of 
abstract and critical think- 
ing — and:on the upper € end 
of the scale with severe anx- 
'jety and mentalidisorder. 
What Dr. Fehmi: and a 
small group: of: öther scien- 
tists- around > the: ‘country 
. have found out is that you 
can be trained ‘like Pavlov's 
dogs to produce alpha waves 
in your brain; And with 
alpha produetión comes 
what Dr. Phehmi describes as 
the feeling of tranquil 
“into-it-ness” that: medita- 
tors, yoga practitioners. and 
Zen masters know. SE 
The method is called bio- 
feedback training. It works 
| by sending the wave impul- 
ses your’ brain makes 


a 


tion for C 


1 


into a computer, which 
measures the percentage of 
time per minute you are 
| producing alpha. waves in 
the various ‚parts of your 
brain. 

With each decent-sized 
burst of alpha your brain 


on, or a tone ig-emitted,: to 
tell you that you ‘are .suo- 


alpha. Success is. your re- 


E 


duces four types of waves. 


alpha, beta, theta:and: ‘delta. ` 


ond and below. Zero is - 


they are performing at their pa straight, had an: accurate 


and 
‚with: 


our usual rather fc 


through an amplifier and- 


gives off, a red ee . 


| ceeding in generating "D 


ward, and wanting more suc- 
cess: you will concentrate on 
‘achieving the frame of mind 
that results in more alpha 
waves—and onward and up- 
ward to as close to 100 per 
cent alpha production as 
you:can get, i 

The groovy world of the 
alpha wave maker has got- 
ten a lot of publicity re- 
cently, in Life, Look and 
(for the best article to date 
according to Drs. Fehmi and. 
Coons, and Rosenboom), 
Glamour. Out on the coast a 
small company is marketing 
a gadget it claims will beep 
when you are producing 
good brain waves—but ac- 
cording to Dr. Fehmi, it 
does not really discriminate 
betwéen one brain wave and . 
another. There are also bud- 
ding con artists who are 
claiming to teach you to 
make alpha waves for $175 
for a semester of lessons. 
“I'm afraid,” Dr, Fehmi said, | 
“that. the fakes and the 
damned faddists. are. going 
to cause a lot. of trouble 
soon.” 

The crowd at. Automation 
House, from the Bellbot- 
tomed, bearded hip to the- 


feeling that David. Rosen- 
boom’s ¡premiere perform- 
ance was not going to blow: 
their minds musically. speak- 
ing: There were electronic 
bugs in the little brain-wave 
amplifiers; the ARP’s com- 
ponents went berserk for a 
while and then. a few of 
them slowly died, There was 
too much random radiation 
from household: ‚eurrerit in 
the: room. and: it fuzzed up 
the brain wave patterns on 
the oscilloscope. - 

But most of the audience 
had an. excellent idea that 
they were. seeing, as Dr. 

Fehmi- put it, “incredible, 
‘new-frontier stuff.” 

Rosenboom had planned 
to wire up several dozen 
participants and use their 
collective brain waves as 
what. he called an “energy ` 


“source” -to provide changing . 


patterns of sound. through 
the ARP. For example, if 
five people could produce 
acceptable musical. sounds 
by ‘changing their - brain 
wave patterns, Rosenboom 
would try. to induce other 
players to do the same. The 
t-conld be heard:at the 


produce variations on asin- 


Brain-Wave Music 
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an electronic musician in New 


David Rosenboom wires David Behr man 


York—for brain-wave music, 
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Music Draws Strains Direct From Brains 


By DONAL HENAHAN 

Are you ready for brain- 
wave music? David Rosen- 
boom is. If he had his way, 
he would wire us all up, plug 
us in and groove on the music 
of our minds. When Mr. Ro- 
senbonm, a 23-year-old com- 
poser, who will present a 
sample of his work Dec. 4 
at Automation House, hit on 
hit on his plan for investi- 
gating the relationship of 
musical waves to encephalo- 
graphic: waves, he recalls 
that he over-responded. “My 
first reaction,” he said in an 
interview the other day at 
Automation House, “was: 
“Wow! TH plug into the 
head and out will come Mo- 
zart? But then I began to 
think: and I realized that 
really wouldn’t be much dif- 
ferent from playing Mozart 
on the piano.” 

Mr. Rosenboom understands 
that most people would find 
his experiments outlandish. 
“But I regard music as an in- 
formation energy system, and 
the human being as an input- 
output device,” he said. “The 
brain is a computer—a digi- 
tal-analog pattern recog- 
nizer.” 


Invented the Neurona 


Actually, the concept of 
using brain waves to make 
music. is not new with Mr. 
Rosenboom. Charles Ives pro- 
posed it early in this cen- 
tury, and a number of con- 
temporary American and Eu- 
ropean composers have played 
with the idea. But Mr. Rosen- 
boom is not the least wor- 
ried about originality, he 
says. A tall man with a 
scraggly mustache and gently 
amused eyes, he dropped out 


of the University of Illinois - 


in 1967, invented his own 
music synthesizer, the Neu- 
rona, sold it to a larger con- 
cern, and now heads an in- 
terdisciplinary program in 
the arts at York University 
in Toronto. 

At York University, whose 
faculty he joined this fall, 
Mr. Rosenboom has been 
working with students in 
groups of three at a time, 
testing his theory that people 
can control the type of brain 
waves thev emit, and hence 
their psychonhysical states, 
or moods. “I connect elec- 
trodes to the skin of their 
heads. and feed the impulses 
that they emit into a com- 
puter—one I designed and 
made,” he said. “It analyzes 
the waves dlgitallv. We find 


that people can learn to re- 


call their psychophysical 
states and lock in on them. 
The output soes into a toud- 


speaker thet nlevs a certain’ 


tone whenever he moves into 
an Alpha wave state, for in- 
stance. He learns to sustain 
the tone, to control the out- 
put and his energy state.” 


As the students, according 
to Mr. Rosenboom, become 
experienced, they are able to 
move at will from one wave 
tvpe to another. The basic 
waves, he said, are Alpha, a 
mid-freauency type emitted 
by evervone; Beta, a high- 
frequency wave, and Theta, 
a low-frequency wave. 


Applies Theory to Art 


“Scientists have been work- 
ing at this kind of bio-feed- 
back brain-wave—Dr. Neal 
Miller at Rockefeller Univer- 
sity, Dr. E. E. Coons at New 
York University and Dr. 
Lester Fehmi at Stony Brook,” 
he said. “By intercranial 
stimulation rats have been 
taught to control heart-beat 
rates and blood pressures.” 

How might this research 
relate to music? Mr. Rosen- 
boom is glad you asked that 
question. At York University 
he is in charge of an inter- 
media program that applies 
systems theory to art. “We 
know that any basic infor- 
mation can be translated into 
any medium,” he said. “That's 
easy. So now we need to in- 
vestigate art with an abstract 
systems approach.” Since 


any energy source can be 
transformed into sounds, Mr. 
Rosenboom went on, why 
not discover how to control 
the emission of brain waves 
and make them into music? 


The young composer has 
composed avant-garde pieces 
such as “Then We Wound 
Through an Aura of Golden 
Yellow Gauze,” which was 
played two seasons ago in 
New York by Lukas Foss's 
experimental music group 
from Buffalo, and “To That 
Predestined Dancing Place,” 
a multimedia ballet. But he 
thinks his ego-music phase 
is over. “I don't want to 
write any more ‘pieces.’ to 
hang my name on,” he said. 
“No more So-and-So's Sym- 
phony No. 9. It's not valid 
anymore to put your name 
on a piece. There is too much 
egocentric art in the West. 
Um not putting down tae 
Beethoven kind of concentra- 
tion on originality but it 
comes to represent the art- 
ist’s ego. In India, a painter 
will sometimes paint the 
same picture all his life. In 
old Japan, copving other art 
was considered a duty, not 
plagiarism.” 

Far from wanting to put 
his name on any new pieces 
(“It would be certainly pre- 
tentious to call these brain- 
wave sound pieces my mu- 
sic”), Mr. Rosenboom would 
like to submerge, to develop 
his sensitivity to other peo- 
ple's brain waves and put 
whole groups into contact 
witn each others psycho- 
physical states. “It could 
reach the point where a 
group could almost hold con- 
versations without talking,” 
he said. The idea, he admit- 
ted, “could be related to dis- 


ciplines such as Zen or yoga, | 


but might he a faster wav Lo 
get there.” 


The attempt to discover “a : 


mediational language. a co 
herent energy” flowing 
through a group is net onh 
possible, but exists already, 
Mr. Rosenboom pointed out. 
Jazz groups seem to achieve 
something like it. and great 
musical performers of many 
types seem able to control 
the brain-wave states of 
themselves and their audi- 
ences. 

For his demonstration on 


Dec. 4, part of the “Inter ` 
media at Autamation House” . 


series, Mr. Rosenbloom will 
not be aiming at any such 
metaphysical experience, but 
he does hope to show how 
brain-wave music 
work, by ‘wiring up several 
groups of about 10 persons 
each, on different floors of 
the house, and 


might ` 


recording : 


their success in controlling : 


the tones. 
Whether Mr. Rosenhnom’s 


theories lead to anvthine. he + 
is a talent to keep track: of, ` 
if only because he once com- : 


posed a piece named “How 


Much Better If Plymouth 
Rock Had Landed on the 
Pilgrims.” 


“The piece is 72 hours 
long,” Mr. Rosenboom said. 
“So far, the longest perform- 
ance it has had was 18 hours 
—in a loft in New York.” 
Even Beethoven never dared 
put his name to anvthing 
that long. 
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David Rosenboom and some of the equipment with which he produces 
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If electronic symphonies, the 
sounds of whales singing or 
computer “interfaced” sounds 
of waves and birds can pro- 
duce biochemical and psyeho- 
logical changes in people, how 
long will it be before pot is 
obsolete? 

The rea- 
sons for the 
psychedelic 
revolution 
are as com- 
plex as they 
are misun- 
derstood. 
Mainly, our 
children 
have grown 
up in a 


thetic” environment. That's 
quite different frim a merely 
synthetic environment. Syn- 
esthesia is a state wherein 
our senses and imagination 
are more or less united. Poets 
ahd writers like Blake and 
Yeats and D. H. Lawrence 


longed to achieve such a ` 


state. 

Television did the trick. As 
McLuhan puts it, TV ‘‘envel- 
oped Western man in a daily 
session of synesthesia.” Kids 
learn to “trip out” — that is 
go off on mental flights — 
from the time they were 
plunked down in front of the 
tube while mommy got on 
with the housework. ` 


Along comes something like 


marijuana and the kids take 
to it almost casually. It be- 
comes just another way of 
achieving the  synesthetic 
state with which they already 
feel so much “at home.” 

Okay — suppose another 
“way” carge along. 

And it is coming along, 
courtesy of the relentless 
drive of technology. Those 
stereo albums already men- 
tioned form the basis for an 
evolution in precisely this di- 
rection. The electronically- 
induced “high” is no more 
natural than the chemical 
high, but it would seem to in- 
volve fewer risks. 


“synes-. 


* 

PERHAPS THE MOST 
spectacular step in this direc- 
tion was taken recently in 
New York by David Rosen- 
boom, a 23-year-old musician 
who has found a rough way of 
achieving this. The techniques 
are clumsy, but the basic idea 
is clear enough. 

Using an Arp synthesizer 
(an advanced analog comput- 
er designed for electronic 
music), a Vox portable organ, 
several transistorized brain- 
wave amplfiers, an oscillos- 
cope te visually display the 
waves and various other bits 
of equipment, Rosenboom 
managed to demonstrate the 
way in which one can alter 
one’s own brain waves. 

The discovery thatthis could 
be done was made by another 
man, Lester Fehmi of the 
University of New York. By 
hooking people into an elec- 
troencephalograph and a com- 
puter, he found he could train 
them to recognize their own 
brain wave patterns and 
change them. 

Rosenboom took the discov- 
ery one step further. He con- 
ceived of the idea of “brain 
music.” Why not learn to mo- 
dulate your brain waves in 
such a way that they could 


produce recognizable music. 


` once the waves themselves 


had been passed through an 
amplifier and computer? In 
this case. these electronic de- 
vices become highly sophisti- 
cated “musical instruments "` 

The brain produces four 
types of waves — or at least 
four that have been classified. 
These are alpha, beta. theta 
and della waves. The delta 
waves are low frequency, gen- 
erally produced in deen sleep. 
Theta waves, operating at a 
higher frequency, produce 
stillness, or reverie or “wake- 
ful dreaminess.” Theyre 
“Trippier” than the deltas. 

Alpha waves are associated 
with sensitive, intensely crea- 
tive mental states — such as 
artists get into when they're 
at their peak. 


* 

BETA WAVES ARE the fur- 
thest-out, apparently having 
to do with abstract thinking, 
intuition, and in some cases 
getting into those mysterious 
psychic regions out of which 
flow both genius and insanity. 

By plugging in via Rosen- 


- boom’s collection of electronic 


gadgets — it’s called “biof- 
eedbark training” — individu- 
als can be taught to shift 


_from, say, a state in which 


beta waves are dominating, to 
an alpha state. 

` Incidentally, they can learn 
to control the flow and dura- 
tion of brain waves enough to 
create music. A pulsating 
alpha note, followed by a 
slower, rolling delta sound, 
throwing in a few quiack thetas 
or betas. 

More to the point, however. 
is the evidence which suggests 
that by this mins one can 
learn to shift fron a tranquil 
state of consciousness right 
into an intensively creative 
state. 

Or vice versa. Or, presuma- 
bly, one may find a way to 
penetrate the more mysteri- 
ous regions of the mind. 

Now, that is mind-altering. 

And — important, this — 
the fact is that Rosenboom’s 
amplifiers and analog comput- 
ers are not being put to work 
in a vacuum. Bioelectronics is 
a full-fledged field of study. 
Research, under a hundred 
different guises, is proceeding 
along these lines. How far are 
we from  electronically- 
engineered stated. itori? 
Perhaps only a few yéag 

We can be sure thát. 
these techniques are. refine 
and devices are made avail- 
able at a low enough price, 
hundreds of thousands, proba- 
bly millions, of young people 
will begin experimenting with 
them. We will be into the 
post-psychedelic period. 


new 
time 


THE SOUND OF MIND 


by Carman Moore 


Deal with this awhile: “Where 
does the West end?” and “Where 
does the East end?” And don't 
say “at Fifth Avenue” and think 

you're heavy. 
| Western civilization, a concept 
¡which in 19th century western 
civilization coded out as white. 
| Christian, polite, right, and out- 
asight, has in the 20th century 
|come under a cross fire—one 
light but growing volley from 
{within and another heavy one 
from without. The concept of 
western civilization is now begin- 
ning to read as up-tight, anti- 
Christ, impolite, and quick-to- 
fight. To be fair, both assess- 
ments are off-center. The major 
failing of Euro-America has also 
been its major world value—it 
has been too adept at making 
tools for a future (though in- 
creasingly slow to use them). 
Over-involvement with future 
implies hoarding (salting away 
righteousness for heaven; salting 
away loot for old age; grabbing 
land for glory; Christmas ac- 
counts, insurance, etc., forever): 
power then follows stockpiling, 
brings on arrogance, and cor- 
rupts to the point of strangu- 
lation. With Future as a god, self 
examination and the treasuring 
of then and now simply do not 
occur—until strangulation time, 
which is now, 20th century. 

In the course of traces kicked 
over, a natural artistic concept 
dating back to the cave man was 
lost. That concept is the concept 
of unity. The west has taught us 
through “Alley-Oop’ and junior 
high social studies that prehis- 
toric man and his cultures were 
inept, brutal, and foolish, but 
how much more so than our 1970 


showpiece? We are back to so- 
called “primitive” artistic ex- 
pression; we see the media 
moving from literate (that still 
means high-class to you, doesn't 
it?) to audio-visual; we hear per- 
forming artists boast of mixing 
media; and everywhere animal 
skins are worn and the body ex- 
alted. With prehistoric man, 
early attempts at spoken lan- 
guage, music as both song and 
necessary communication, the 
sound of footfall, dancing, and 


| magic to control nature must 


have meited together as a beauti- 
ful sense of the self being one 
with nature. The western drive to 
categorize not only separated 
man from life and man, man 
from man, but also put the com- 
ponents of his life out of touch 
with each other—e. g., poetry is 
not song lyric is not prose is not 
language . . . music is not noise 
is not the sound of feet running is 
not poetry is not song lyric, etc. 
forever. 

With this not yet in mind 
center-front, I attended an ex- 
traordinary little exhibition- 
music session at Automation 
House two weeks ago featuring 
avant-garde composer-rock 
drummer-electronic wizard 
David Rosenboom and his sonic 
brainwave machine, The notion 
of brainwave research is not, of 
course, anything brand-new. Sci- 
entists have broken down the 
types of brain activity and the 
characteristic waves given off by 
these activity centers for their 
own kinds of medical- 
psychological amusements. 
Making these waves come out of 
a loudspeaker is also not outside 
man’s imagination. Nor are con- 
cepts of human-to-human 
wordless communication nor self 
control of the mind anything 
new: many Eastern and African 
religions seem to pre-suppose 
meditative or mystic com- 
munications with peers, spirits, 
and departed ancestors (Chris- 


tians talk only to God) and Jung” 


has thought in somewhat this 
way. Rosenboom’s equipment 
and application of brain research 
is arresting because it takes art 
back to communications through 
science. In a sense it attempts to 
weld the west and its science 
with the east and the concept of 
man in touch with man, cosmos, 
and himself. 


the village VOICE, December 24. 1970 


Because the consarned con- 
traption went out of kilter the 
night I attended, the group ex- 
periment didn’t work. But what 
was supposed to happen centered 
around the output by individual 
brains of so-called Alpha pulses— 
the kind which are present when 
quiet concentration, day- 
dreaming, and sleep are at their 
fullest. Most people cannot con- 
trol it because of up-tightness 
and so on, but when “Alpha” is 
on, Rosenboom’s device emits a 
certain kind of pitch which pre- 
sumably a trained brain could 
put rhythms into, sustain, or 
crescendo-dimenuendo. With the 
sensitive receptors fitted to the 
heads of a roomful of trained and 
disciplined people and all this 
run through the Arp Synthesizer 
operated by the composer. you 
could make chamber music, I 
guess, or, eventually, discuss 
things with your feelings—or, of 
course, do both at once (since I 
did bring the notion up a few 
paragraphs back). 

I can’t resist saying that the 
concept blows my mind. It 
sounds like something that every- 
body needs. At any rate, in the 
spirit of American competition, 


let’s get this brain contraption 
and stockpile it before the 
Kremlin or Agnew get on it and 
start shouting out orders to a 
world that is forced to plug in. 


